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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laminated electronic 
component which can reliably provide conduction to an internal 
electrode, while maintaining its electrical characteristics. 
SOLUTION: In a laminated electronic component having laminated 
ferrite sheets 20, a substantially C-shaped conductor pattern 30 is 
formed on the ferrite sheet 20, and an elongated through-hole 40 is 
made in the end of the pattern 30 along the pattern. Thereby a 
connecting area can be secured, eliminating the need for providing a 
land for interlayer connection to the sheet 20, and conduction fault can 
be avoided, even when the laminated layers are shifted. Furthermore, 
since there is no need for provision of the interlayer connecting land, 
generation of a stray capacitance due to the land can be prevented. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Laminating electronic parts characterized by connecting between the conductor patterns of a mutually different layer 
through the through hole of the long hole configuration formed along the die-length direction on the linear conductor pattern in the 
laminating electronic parts formed by carrying out the laminating of two or more insulation sheets with which the conductor pattern 
which forms an internal electrode was printed. 

[Claim 2] The conductor patterns which serve as a candidate for connection in connection by said through hole are laminating 
electronic parts according to claim 1 characterized by being formed in the line which makes the direction which intersects 
perpendicularly with the longitudinal direction of a through hole the die-length direction. 

[Claim 3] Claim 1 characterized by the internal electrode forming the coil, or laminating electronic parts given in 2 any 1 terms. 
[Claim 4] Laminating electronic parts according to claim 3 characterized by forming in the both ends of the direction of magnetic flux 
of a coil the external electrode which makes flow connection with an internal electrode at the layered product. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to laminating electronic parts, such as a laminating inductor and a laminating filter. 
[0002] 

[Description of the Prior Art] Conventionally, the laminating inductor shown in drawing 9 and drawing 10 as an example of this kind 
of laminating electronic parts is known. The decomposition perspective view of the layered product in the laminating inductor of the 
former [ drawing 9 ] and drawing 10 are the top views of a ferrite sheet. 

[0003] This laminating inductor is equipped with the layered product of the abbreviation rectangular parallelepiped configuration 
where the internal electrode which forms a coil was laid underground, and the external electrode of the pair which is formed in the 
both ends of a layered product and makes flow connection with said internal electrode. The coil wound so that the direction of 
magnetic flux might turn into a direction to which an external electrode is connected was formed, the both ends of a coil were pulled 
out by the end face of a layered product, and the internal electrode is connected with the external electrode, respectively. 
[0004] A layered product consists of magnetic-substance matter, such as a ferrite. As shown in drawing 9 , this layered product 101 
carries out laminating sticking by pressure, and two or more ferrite sheets 102 are formed in the direction ( drawing 9 the space 
vertical direction) to which an external electrode is connected. The conductor pattern 103 is formed in each ferrite sheet 102. The 
conductor pattern 103 of the adjacent ferrite sheet 102 is mutually connected by the through hole 104. That is, a conductor pattern 103 
applies a conductive paste to the ferrite sheet 102 after forming a through hole 104, and is formed, it fills up with a conductive paste 
also in a through hole 104 at the time of this spreading, and flow connection of between the ferrite sheets 102 which adjoin each other 
by this is made. 

[0005] As shown in drawing 10 , a conductor pattern 103 has the land 105 for connection by the through hole 104 at the edge in the 
center section of the layered product while being formed in the shape of an abbreviation KO character. Moreover, in order that a 
conductor pattern 103 may pull out said coil to an end face in the both ends of a layered product, only the land 105 for connection by 
the through hole 104 is formed. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, it is important to ensure flow connection between the conductor patterns by 
the through hole in such laminating electronic parts. Since the connection place by the through hole increases in carrying out the 
laminating of the ferrite sheet in the direction to which an external electrode is connected and forming it in it like the laminating 
inductor especially mentioned above, this problem is important. A laminating gap is mentioned as a faulty connection in connection by 
the through hole. That is, the sheet of a vertical layer may shift mutually and the flow connection between an upper conductor pattern 
and a lower conductor pattern may become inadequate by carrying out a laminating. Moreover, if the laminating of the sheet of such a 
vertical layer is carried out in the condition of having shifted mutually, although flow connection is maintained, the touch area of a 
through hole and a conductor pattern will decrease. Contact resistance causes increase, a current-proof becomes small and reduction of 
this touch area also has a problem of becoming less desirable. 

[0007] In order to solve such a problem, as mentioned above with reference to drawing 9 , the land 105 is formed in the part connected 
through a through hole 104 by the conventional laminating inductor 100. The diameter of this land 105 is larger than the width of face 
of the conductor pattern 103 which forms a coil, and is formed in the magnitude which covers a through hole 104. By this, even if a 
laminating gap of some arises, connection of a land 105 and a through hole 104 is maintained, and the touch area is also maintained 
further. 

[0008] However, in this laminating inductor, since a conductor pattern 103 stopped serving as an ideal configuration for coil formation 
since the land 105 is formed, and the stray capacity of a land 105 and an external electrode increased, there was a problem that self- 
resonant frequency (fO) fell. 

[0009] This invention is made in view of the above-mentioned situation, and the place made into the purpose is to offer the laminating 

electronic parts which can ensure the flow of an internal electrode, maintaining electrical characteristics. 

[0010] 

[Means for Solving the Problem] What is characterized by connecting between the conductor patterns of a mutually different layer 
through the through hole of the long hole configuration formed along the die-length direction on the linear conductor pattern in the 
laminating electronic parts formed by carrying out the laminating of two or more insulation sheets with which the conductor pattern 
which forms an internal electrode was printed in claim 1 in order to attain the above-mentioned purpose is proposed. 
[001 1] The flow connection between conductor patterns becomes a positive thing, maintaining a touch area greatly, without according 
to this invention, forming the land for through hole connection, since the through hole is formed along the die-length direction at the 
long hole configuration on the linear conductor pattern. Thereby, the increment in stray capacity and the fall of self-resonant frequency 
which are produced by land formation can be prevented. Moreover, since the through hole is formed in the long hole configuration, 
even if the laminating of an insulation sheet shifts to the longitudinal direction of a through hole somewhat, connection of a conductor 
pattern is fully securable. 

[0012] Moreover, in claim 2, what is characterized by forming the conductor pattern which serves as a candidate for connection in 
connection by said through hole in the line which makes the direction which intersects perpendicularly with the longitudinal direction 
of a through hole the die-length direction is proposed in laminating electronic parts according to claim 1 . 

[0013] According to this invention, even if the laminating of an insulation sheet shifts in the direction of a short hand of a through hole 
somewhat, connection of a conductor pattern is fully securable. 

[0014] As an example of the suitable mode of this invention, what is characterized by the internal electrode forming the coil is 
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proposed by claim 3 in claim 1 or laminating electronic parts given in 2 any 1 terms. Furthermore, in claim 4, what is characterized by 
forming in the both ends of the direction of magnetic flux of a coil the external electrode which makes flow connection with an 
internal electrode is proposed to a layered product in laminating electronic parts according to claim 3. 
[0015] 

[Embodiment of the Invention] The laminating electronic parts concerning the gestalt of 1 operation of this invention are explained 
with reference to drawing 1 - drawing 3 . The gestalt of this operation explains a laminating inductor as an example of laminating 
electronic parts. The decomposition perspective view of a layered product [ in / drawing 1 , and / in drawing 2 / a laminating inductor ] 
and drawing 3 are the top views of a ferrite sheet. [ the appearance perspective view of the layered product of a laminating inductor ] 
[0016] This laminating inductor 10 is equipped with the layered product 1 1 of the abbreviation rectangular parallelepiped 
configuration where the internal electrode 12 which forms a coil was laid underground, and the external electrode 13 of the pair which 
is formed in the both ends of a layered product 1 1, and makes flow connection with said internal electrode 12 as shown in drawing 1 . 
The coil wound so that the direction of magnetic flux might turn into a direction to which the external electrode 13 is connected was 
formed, the both ends of a coil were pulled out by the end face of a layered product 1 1 , and the internal electrode 12 is connected with 
the external electrode 13, respectively. 

[0017] A layered product 1 1 consists of magnetic-substance matter, such as a ferrite. As shown in drawing 2 , this layered product 1 1 
carries out laminating sticking by pressure of two or more ferrite sheets 20 which are insulation sheets in the direction ( drawing 2 the 
space vertical direction) to which an external electrode is connected, calcinates this and is formed. The coil conductor pattern 30 which 
forms a coil in the center section of the layered product 1 1 is formed in the ferrite sheet 20, and the drawer conductor pattern 3 1 which 
pulls out a coil to the end face of a layered product 1 1 is formed in the both ends of a layered product 1 1 . The adjacent coil conductor 
pattern 30 or the adjacent drawer conductor pattern 3 1 of the ferrite sheet 20 is mutually connected by the through hole 40 and the 
through hole 41, respectively. In addition, it expresses with the following explanation with the space vertical direction in drawing 2 
about the relative physical relationship of a sheet. 

[0018] The coil conductor pattern 30 is formed in the pattern of the shape of an abbreviation KO character of predetermined width of 
face as shown in drawing 2 and drawing 3 . The through hole 40 is formed in the end section of the coil conductor partem 30, and it 
connects with the coil conductor pattern 30 or the drawer conductor pattern 3 1 currently formed in the lower layer sheet through this 
through hole 40. Moreover, the other end of the coil conductor pattern 30 is connected with the coil conductor pattern 30 or the drawer 
conductor pattern 3 1 formed in the sheet of the upper layer concerned through the through hole 40 formed in the upper sheet, or 4 1 . 
Each coil conductor pattern 30 formed in the adjacent ferrite sheet 20 is formed so that the 90 degrees of the KO typeface-like 
directions of opening may rotate relatively. Thereby, the coil conductor pattern 30 makes spirally flow connection of the direction to 
which the external electrode 13 is connected as a shaft, and forms the coil section of an internal electrode 12. 

[0019] The drawer conductor pattern 31 is formed in the pattern of a land configuration as shown in drawing 2 . The through hole 41 is 
formed in the core of this drawer conductor pattern 31. This forms the drawer section of the internal electrode 12 which pulls out a coil 
to the end face of a layered product 11. 

[0020] As shown in drawing 3 , the through hole 40 is punched at the long hole configuration of width of face smaller than the coil 
conductor partem 30 concerned so that it may be covered by said coil conductor pattern 30. As this long hole configuration, they are a 
rectangle, an ellipse form, and an ellipse, for example. This through hole 40 is formed so that a longitudinal direction may meet in the 
die-length direction of the coil conductor pattern 30. This through hole 40 is filled up with the same matter as the pattern concerned 
with which it filled up at the time of formation of the coil conductor pattern 30. Thereby, the coil conductor pattern 30, the coil 
conductor partem 30 of the ferrite sheet 20 arranged at the lower layer, or the drawer conductor pattern 3 1 is connected. In addition, in 
drawing 3 , a dotted line expresses the coil conductor pattern 30 formed in the lower layer ferrite sheet 20, and the hatching section' 
expresses the connection by the through hole 40. 

[0021] a through hole 41 - said drawer conductor pattern 3 1 of a land configuration - it is punched mostly in the center position. The 
through hole 41 is formed so that it may have the diameter of the abbreviation one half of the drawer conductor pattern 31. This 
through hole 4 1 as well as said through hole 40 is filled up with the same matter as the pattern concerned with which it filled up at the 
time of formation of the drawer conductor pattern 3 1 . 

[0022] The external electrode 13 is connected with the internal electrode 12 exposed to the end face of a layered product 11. The end 
side of a layered product 1 1 connected with the drawer conductor partem 31 formed in the ferrite sheet 20 of the maximum upper 
layer, and, specifically, the other end side has connected with the through hole 41 formed in the ferrite sheet 20 of the lowest layer. 
[0023] Next, the manufacture approach of this laminating inductor 10 is explained. In addition, the case where many laminating 
inductors 1 0 are manufactured collectively here is explained. 

[0024] First, a ferrite sheet is created. Ethyl cellulose and a terpineol are specifically added to the ferrite impalpable powder after 
temporary-quenching grinding which consists of Fe02, CuO, ZnO, and NiO, this is kneaded, and a ferrite paste is obtained. This 
ferrite paste is sheet-ized using a doctor blade method etc., and a ferrite sheet is obtained. 

[0025] Next, the through hole 40 mentioned above using means by metal mold, such as punching and laser beam machining, on this 
ferrite sheet or 41 is formed. Subsequently, a conductive paste is printed by the predetermined pattern on this ferrite sheet. Here, the 
printing pattern of a conductive paste is formed in the sheet which formed in the sheet in which the through hole 40 was formed so that 
it might become said coil conductor pattern, and formed the through hole 41 so that it may become said drawer conductor pattern. 
Here, as a conductive paste, the metal paste which used Ag as the principal component, for example is used. 

[0026] Next, laminating sticking by pressure is carried out and a sheet layered product is obtained so that these ferrites sheet of each 
other may be connected by the through hole 40 or 41 in the conductor pattern between sheets. Subsequently, this sheet layered product 
is cut in the shape of an unit form. 

[0027] Next, the layered product 1 1 under which the internal electrode 12 was laid is obtained by heating this at about 400 degrees C 
in air for 2 hours, removing a binder component, and calcinating at about 850-900 degrees C in air further for 2 hours. 
[0028] Subsequently, the external electrode 13 is formed by using a dip method etc. for the both ends of this layered product 1 1, 
applying a conductive paste, and calcinating this at about 800 degrees C in air for 2 hours. Here, as a conductive paste, the thing for 
internal electrode formation and the thing of the same presentation were used. Finally, plating processing is performed to the external 
electrode 13, and the laminating inductor 10 is obtained. 

[0029] Such a laminating inductor 10 becomes what has the certain flow connection between the coil conductor pattern 30 or the 
drawer conductor pattern 31, maintaining a touch area greatly, without forming the land for through hole connection, since the through 
hole 40 is formed along the die-length direction at the long hole configuration on the linear coil conductor pattern 30. Thereby, the 
increment in stray capacity and the fall of self-resonant frequency which are produced by land formation can be prevented. 
[0030] Moreover, since the through hole 40 is formed in the long hole configuration, as shown in drawing 4 (a), even if the laminating 
of the ferrite sheet 20 shifts to the longitudinal direction of a through hole 40 somewhat, connection of a conductor pattern is fully 
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securable. Here, drawing 4 is the sectional view of a layered product. Moreover, the hatching section expresses the connection all over 
drawing. 

[0031] Furthermore, since the coil conductor pattern 30 formed in the lower layer sheet which serves as a candidate for connection in 
connection by the through hole 40 is formed in the line which makes the direction which intersects perpendicularly with the 
longitudinal direction of a through hole 40 the die-length direction, as shown in drawing 4 (b), even if the laminating of the ferrite 
sheet 20 shifts in the direction of a short hand of a through hole 40 somewhat, it can fully secure connection of a conductor pattern. 
[0032] Incidentally, as an example of the laminating inductor 10, the line breadth of 2.1mmx(es)2. Ixmmx2.5mm and the coil 
conductor pattern 30 created 5 and 200 laminating inductors 1 0 it is [ inductors ] the ellipse whose configuration of a through hole 40 
is 160micromx300micrometer, 200 micrometers and the number of turns measured various electrical properties, and the dimension 
obtained Table 1 . In addition, same number creation of the conventional laminating inductor 1 00 mentioned above with reference to 
drawing 8 and drawing 9 as comparison contrast was carried out This laminating inductor 1 00 made the diameter of a land 260 
micrometers and 220 micrometers of diameters of a through hole. A dimension, the number of turns, the quality of the material, etc. 
presupposed that it is the same as that of said laminating inductor 10. 



[0033] 
fTable 11 
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[0034] The laminating inductor which has a low direct-current-resistance value, and there is little defective continuity, he has current- 
proof [ quantity ] nature, and has high self-resonant frequency was able to be obtained without dropping productivity on the laminating 
inductor concerning the gestalt of this operation so that it can read in this table 1 . 

[0035] In addition, with the gestalt of this operation, although the coil conductor pattern 30 was formed in the abbreviation KO 
typeface-like pattern, this invention is not limited to this. For example, as shown in drawing 5 and drawing 6 , it may be crooked 
further and the edge in which the through hole 40 of the coil conductor pattern 30 is not formed may be formed. In this case, since a 
touch area with the through hole 40 formed in the upper sheet improves further, defective continuity is not woken up even if a 
laminating gap arises. Moreover, as shown in drawing 7 , while forming a conductor pattern 30 in a curve-like pattern, a through hole 
40 may be formed in the shape of a curve so that this may be met. In addition, as for creation of a through hole 40, laser punching is 
suitable in this case. 

[0036] Moreover, although the internal electrode 12 was formed with the gestalt of this operation so that the direction of the magnetic 
flux of a coil might turn into a direction to which the external electrode 1 3 is connected, this invention is not limited to this. That is, 
you may be laminating inductor 10* as shown in drawing 8 . Drawing 8 is the 1 partial-solution perspective view of the laminating 
inductor concerning other examples. As shown in drawing 8 , this laminating inductor 10' forms coil conductor pattern 30' so that the 
direction to which the external electrode 13 is connected, and the direction of the magnetic flux of a coil may cross at right angles. 
Moreover, it exposes to one edge of a layered product 1 1 , and the edge of coil conductor pattern 30* of the maximum upper layer 
forms drawer conductor pattern 31'. This drawer conductor pattern 3 1 connects with one external electrode 13. Similarly, it exposes to 
the other-end section of a layered product 1 1, and the edge of the coil conductor pattern of the lowest layer is connected to the external 
electrode 13 of another side. In addition, about formation of coil conductor pattern 30' and a through hole 40, it is the same as that of 
the laminating inductor 10 mentioned above. 

[0037] Furthermore, with the gestalt of this operation, although the laminating inductor was illustrated as an example of laminating 
electronic parts, this invention is not limited to this. For example, this invention can be carried out if it is the laminating electronic 
parts to which between layers is connected through through holes, such as a laminating filter and an inductor array. Since the number 
of laminatings becomes large especially with laminating electronic parts from which the direction of a laminating and the direction of 
magnetic flux turn into the same direction like the gestalt of this operation, this invention is effective. 
[0038] 

[Effect of the Invention] The flow connection between conductor patterns becomes a positive thing, maintaining a touch area greatly, 
without forming the land for through hole connection according to invention of claim 1, since the through hole is formed along the die- 
length direction at the long hole configuration on the linear conductor pattern as explained in full detail above. Thereby, the increment 
in stray capacity and the fall of self-resonant frequency which are produced by land formation can be prevented. Moreover, since the 
through hole is formed in the long hole configuration, even if the laminating of an insulation sheet shifts to the longitudinal direction 
of a through hole somewhat, connection of a conductor pattern is fully securable. Moreover, according to invention of claim 2, even if 
the laminating of an insulation sheet shifts in the direction of a short hand of a through hole somewhat, connection of a conductor 
pattern is fully securable. Therefore, the flow of an internal electrode can be ensured, maintaining electrical characteristics. 
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* NOTICES * 

JPO and NCXPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

Prawing 1] The appearance perspective view of the layered product of a laminating inductor 
[Drawing 2] The decomposition perspective view of the layered product in a laminating inductor 
[Drawing 3] The top view of a ferrite sheet 
[Drawing 4] The sectional view of a layered product 

Prawing 5] The decomposition perspective view of the layered product in the laminating inductor concerning other examples 

Prawing 6] The top view of the ferrite sheet in the laminating inductor concerning other examples 

Prawing 7] The top view of the ferrite sheet in the laminating inductor concerning other examples 

Prawing 8] The laminating inductor concerning other examples is a decomposition perspective view a part. 

Prawing 9] The decomposition perspective view of the layered product in the conventional laminating inductor 

Prawing 10] The top view of the conventional ferrite sheet 

Pescription of Notations] 

1 0 [ - An external electrode, 20 / - A ferrite sheet, 30 / - A coil conductor pattern, 3 1 / - 40 A drawer conductor pattern, 41/- 
Through hole ] — A laminating inductor, 1 1 - A layered product, 12 - An internal electrode, 13 

[Translation done.] 
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[Drawing 8] 
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[Drawing 10] 
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